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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent device of which, a life is improved by 
preventing permeation of oxygen and moisture into a 
negative electrode and a light emitting organic layer, and 
to provide a manufacturing device using the same and an 
electronic device. 

SOLUTION: An oxidation preventing layer 9 having four- 
layered structure is formed by alternately laminating a 
first oxidation preventing layers 9A made of Ca thin film 
having smaller work function than that of a second 
negative electrode layer 8, and a second oxidation 
preventing layers 9B made of Al thin film having larger 
work function than that of the first oxidation preventing 
layer 9A, on a negative electrode 8 having double-layer 
structure formed by laminating a second negative 
electrode layer 8B made of Al, on the upper surface of a 
first negative electrode layer 8A made of Ca thin film. 
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u i? ^ * B t - & \^ T , 
Bo 

T/i/# y ±«A«d>&45 C £ *4*» l 7b 
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bWct t TrSHMtm 6 «B«tf># 

8 ] sttia* - nf bB&jhJi is * 5/ 9 a ^ e, ft 
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(2) WBB 2003-142274 

2 

[MMe«l 2] BWEIMkRJt««r. »*-aiOTB*»D 
3] AfrlBIWkteJtaS:. *-rsS91EISffi^ 

CrXSIiiflM Ut»*t8 C 9 75 

*^*BB©Wi#SU 
[«*514] SR-h^, Bffi£. *J"fc< fcfc-B<0 
20 BJfettflFMUIfc, Mi: LT*6*«3iix^ 

x^wsfct-raxm^ 

30 [flhWi5] MK-hlc, B«£> '>/<£<£t>-Ji(7> 
liMBSMfcKJhB t-t S ktt& !B-SMkKitS* 

40 fc 0 

W*«16] *^*4:, SBE*^fWc««p««-S:tt 

ttiaa«*i: ut. »**i75M8^v>Tix^-*^ia 

[000 1] 

50 tlEL«t) SS«Xtf*^J|ja*tt, Jtt/lc-frftS: 
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[0 0 0 2] 

m*(D&ffi] t«E Li^ (d>&< £t-e<£>f&3tett 

fcSr^l^oT, «*tfc**ttlB, Wfflft. Sift, 
[0 0 0 3] £c*>as. t*ELWl:ft, KlT^flS/* 

J; 9 Wtfc*BB*^^*«» A 1 

Iff) d^^Ltv^S, 
[0 0 0 4] _b1B^SJwJ:o-C. »-^«S«i«V>5l3fe 

[0 0 0 5] 

[0 0 0 6] *?gw«\ ±«*WK:**Tft£ft;fcfc^ 

m z f-m&&mm-rz>zbi:w&mb lt^6 0 

[0 0 0 7] 
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[0008] -(n^m^^t h*^^*v±>xmw.\^ 

mb, mmm-mmxvh&^mmvxztem-mmb 
*W3z*it-mmmfrbte&zb&vmb ltv^ 0 

»«<a*fitt*»J: o fctt*H«^'hSft*m^e>ft*c 

[0 0 0 9] ^(Dftm^i'? hoyi/^ ^^-fev^SBt- 
10 4o^T. HfflB^blSJhJi^^ T/^y^JH^VN^T/^ 
y±«£«a*&ft5C**4W*LTl*<5. cco^ai 

[00 10] ZV&m^l'* ha^^^sz-feV^SIBt- 

hi±mmm(D^tj:um^^^mr.mim±mb. * 

[ooii] c^e, ^m^mm-r^bn. mm<D±& 
^m-mitm±m b m~m^m±m b *\mmm-rz> ^ 

fc»fc>fti\, o^«9, ^ft< fcfcBMoJiffil^fifcSft 

B<ov^i*tt-c*)oTfc«l*>fti\ 
[0012] ^(7)tixu^ ho^Uyty^glli 

40 [0013] ^mmn. mm±\^ mmb. '>ft< b^ 
-momytvk&mmb, mmb^mi^mm^x^^mm 

IEBMSO±ffil^ ^KJJL^^r, tftlEISffi^^ b 1^- 

LTV^o S«±fc. RMb^:. />ft<^t>- 

gt0^3ttt#«IB^, ft*fcS:)H»a»UTft**«3i 

hD^^^vy-fev^3SB^5iig*ffiiw*5v>T, mm 
zteto'tz^xf&mm i^xmrn^r^m^m^z b 

50 $r^m^L.TV>-5 0 



I) 



5 

[0014]*^, stsLh^, mmt, 'pte<ti> 

[0 0 15] ^co^^^u^ h p/v^^-/irV^^gco 

»5t^«fe«c*5v>T. WEiMkK-ita*. «-rs«nBB« 

*-IMbB&JtJB4:. ^±®l~aJf 1ffl1B#-IMt 
BSihJi <fc 5 ttt*§B*^*#4»»3&^ft6JBziBWkB6 

[0016] s&lh^ mmt. tt> 

mmm<n±m\^ m-mtm±mt, m~mkm±mt 

<D±mRxtf®m&mm^%-^x* &mmi,xmm'rz>x 

[0 0 17] Sffi-hK, fi§{£^ d^£< i:1> 

-s^^wiasi:. mmtzmtkmmisXtezftm 
^is? bn/u^^^^^mvKomm^m^^x, m 
mmm<D±m^ m-mitm±st. m=M<mstmt 
*\ m^m&Amm-tz>^x?&mmvx, w&^su: 

[0 0 18] SKJe^ttlwI&Krfl 

^mm-t zmwj^&t. ^m^tcm^mm^^x. 
[0019] mm±m&mf&-rz>ttmM9k<D 

«X.tf. X^SVJ* (Ca) . 
(Mg) % -fcf** (Cs) . ^hPyf^ 
(Sr) *^^T^*y&«SlcVMiT^y±«A«* 
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m-mum±m<o$mm (/^^/a^ii tux 

10 SrJ:!9S»*J:<ff5c^36S«rtBi:**o 

[0 0 2 0] rrr% »-lMbB6jfc«*:*rili--6tt*BB 
ft^hSWff^tX, U/v^VJ* (Ca) . 

■ry^is&J* (Mg) . -fev-^A (Cs) , 
^ (Sr) Kk'CDT/l'XV&m^^nT/l'XV ±m& 

/l^^J* (Al) , i (Ag) s & (Au) (mvfft 

d A (Al-Cr) TA^ — ^A-y^? 

20 A (Al-Li) &&te*?&mfbtlZ> 0 

[0021] ^ <o ^mmm^mf&^t z>mm<o m-mtm 
x^^v^u, mjt&mmkm-rzmtec a t u ^nj^ 

[0 0 2 2] ^fc, »— K^bB&JhJB*, ^^i/^^ (C 
30 a) MBa>fe1ft*U »-IMt;B5Jt«Sr. A (Au) » 

teztib<D&&teb*frhtezm-mmb<oz.mffimbi- 

[0 0 2 3] *3BW^*5ftS*«3iU'^ hn/^;*$/t 
<b*6 0 tfc, LXffi^Xi/^^ISf 

[00 24] B*w±ffiao5»BS:« 5 J: 5 IwK 

{kwihssras-r^cti-jio-c, mmm*b<D&mR 

50 t5*»oaA*a*WI-fi6Jfci-*C4:ds^rtBi:*-5o * 
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ft * "TIB t tS«^«»oft#«ft*H6 C £ prig fc 

[0025] *fc. mitm±m\^xoxmmBLm^(D 

■Mt*#MHTft6fcae>, IMtBW:*:BttfcLfcMJkS« 

[0 0 2 6] 

i^X, Bffi*r#BRUXK«-*"6, 

(*-H«S»«) Bill, *«Wl:»5t«EL^ 
/KO— *«*lH«:»-r»rffiia"C«)6, #iEL/^;H 

&ztiz>mmmmi--cibz>mmh : 7i<'i?x* (tft : 

Thin Film Transistor) J&JnfcS 2 
(4*5, B + fctt«**3TFTtt«ttLT^6) £ 

«k^»*«* (BSWtt) LI^WLXV>6lft»ttBI 
3. BfRBSRSfl Hv*) 4 z<D'<>* 4-OKiBS 
nfc»*««Lrt^Wft«Ji*ft6iaHiJB5, lETL&A 
16, 7 i:, S&fc*<B±*>fflSlB** 

rai$ti5ilil8 ^<7>IS«JB8<oS£t;i±Btt: 
«g$;ft,6&ftl»-irj§9^ ^(DKftB&ihS9oS?>(c 
iffi^ifcWl 0£;frLX^tttt^ft6^ih»Kl 1 
fc, d*6«**nTV^6 Qi 

[0 0 2 7] CCT\ f«ELS^EIt iffil5^, 

IS^U ±Dfc3t«3£«lfll^^ffl{c:Ba*r$*i6J:5 
Moti^o RSHJiSfct. I TO (« K— ^Wtik-f is 
WK) ^, IZO (ffiftK-^Kfl^^friO ft if 
^?>**S*t6 0 
[0 0 2 8] jETL&AJI 6 IS, j:/M±S Tb y t r 
on PJ (PEDOT^Dxft/y^^^ 
3^) /^^U^m TPD, m-MTD 

ATA, mz7*visT-^fj:¥<D&ft*&Wfrt>Ml££ 
ti6 0 *3ttt^rai«7«, *y7/vtuyR»*^ p 
pv (#y /^^^uvfcr^w^) ftifoK^tJ- 
<&v>{;i, Ai q 3 (7yi/^yyy-^flc) ttit 

[0 0 2 9] 8 3§fttt*r«SJS 7 i:gH-6fS- 

liiSAh d^JB-|WWi8AJ:!9t>ft*H*o* 

# tettWfrbte zm-mmm 8Bt &mm$ittc-mm 

6*^««D(D^MBtc:»fiKSttfcSi9tBLttffi8 a £g£ 
*x6J; 5l-4oXV>6o 
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[0 0 3 0] CCX\ »-iSi8AH Ca, Sr. 
B e, Mg, B a, Li, Na. K, Rb. C s 

t/u* y AJRScVMir^* y ±«&jR-c*6tt*Bi»*> 

Al, Au, Ag<n^Wm^nztib$:^Zr&& iMx. 

« , a i - c r a i - l i 4 ¥(nm-mm 

»8AJ:?>ttfc*H*^***t»^6»fia*tt, 
10 [0 0 3 1] CWZlS*SS:*-r6|»fli«8<D5t>, » 

-iii8Aii mT-^^A^^^v^c^, Kv^* 

a**^ffi£^6B?«£ LXttlffiU SKIIilSB 
te, »lRRt5*^^Kl6U^v^--tt«B8 ASr(R» 
•rafcjexo^y^— >a Vlt LXttS1!gLX\^6o * 

A^b«^§tt6o fc/cL, iSv^BMt|»it*ft*S:#6fc 
46 ic^ wCOfg--8£ft|£ihJi9 Ai:, rco^J:t)t>tt* 
B8»^*#*»»^e>*6»-KftKJh« 9 B tZZZ-K 
20 tc:aB$-tir^S«5ii:-r6Ci:dsa* Li\ 

[0032] m-mfcffi±m9Ati,x!±. m 
-mmm8B£9t>j±&Mm<o'b£tec a, s r , b 

e, Mg, B a, Li, Na, K, Rb, Cs t£¥<r>T 

y ^jRifciMsr/V'* y ±jg&jR& ^ottm^^j* 

£*l6 0 £fc, SR^ffcBSifcJI 9 B t LTIt, ^tOfg- 
SfcftKiLJi 9 A X <0 t ft*H»^*:# 4»». #Jx.tf, 
Al-Cr^, Al-Li^MifAu, Ag*^ 
^*flcftv^ttcn^ft*t^A*^6»fiKSix6^ 

30 b«txt>j:v\ 4*5, &mmik*tem**z>mkv>m 
-mmitm 9 A»t5»-iMkB5Jt» 9 b is, ±n«rR 

^^S-X'M LT fc«fc>fcl \ 
[0 0 3 3] C(D^ftK-lhg9^5^>. ^-^ftKU:^ 

fi8*ix6*ne>, *«+oit*^*»Sr»JRi-6«IB*# 
L, »HiMtWJt»9BW:, ^-^ftl^Jhg9A^«^ 
t5 ^ y ^, >gRi LX^*fiBS:*LTV^6o 

(c, mm^msn. s i o 2 iB^e>««*tt. /<v^4 
40 ^, ift»**t»t»fc 6 # y -< ^ K^r ^ y A4ta« 

?>^$tt6 0 

[0 0 3 4] #fihS«l 1«, ^JR. 

JhffJl 0 £ LT, 2»x^drv/H»M^uv 

6 0 ^{w, »l^*?gl»(C|E«W*«EL^/H 0 0 

[00 3 5] ^T. ^7^^46Sfil -hi-, TFT 
2lcj r {l$n6fi^OTFT Srfll^-r 6«I6S , 
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7X-7CVD (Chemical Vapor Dep 
o s i t i o n) ld,fcSfi£IR£. 7t hyy^77^I 

tT^t(ao-C, *^<B«Di*5»Kl_hK:TFT 

[0 0 3 6] ^V>X\ $e>M*:0>±ffiU:S i 0 2 R*r, 

tr, tfy>f ^ K*tf<0|^ttW*4\ BHWcX^X-^c 

« 1 ±MOko«X«« L ic^fM S ix 6, 
[0 0 3 7] Z<D'<ls# 4 (D_hffifr>^ ITO 

#0aU&ffi8 a *r#j*-*-a« fti>T% Sfrffig5co_tM 
IE?LftAi6^LXPEDOT^, »K 

[0 0 3 8] #cl*-C\ IE?L?£AJI 6 <D_h®{^ 553ttt# 

***** b*«i?'C4HSi*ti«LrtK:riWi-a - **j, 

[0 0 3 9] *V^T% »3ttt#«Ji7<DJiDBtw*3V^-C, 
a JztJt^HW (Bllc*5tt*t«l) 
«l±*fl«v\ #0HiU&«8 aiHMJ (dUI- 

T,'*-|MM8Ak4SCaiWt, JKffi*#«fe*ir 

HJ;oT2-2 0 nm(DlJ|T*«t6o #C^T\ ^(O 

-BS«Ji8B£*6A 1 »JRS\ l^«KJEfflfc*&*£ 
l:j:oT 1 0 0- 2 0 0 nmroie-e^iU ~Jf«*g 
S:W-r6ISfliJS8S:**i--5a ******* 

e>*ss&-|»«Ji8B«\ y v^tt*ifefiW 

[0 0 4 0] #ci>T% f^«S 8 RlfiJ|8«/ft 
^tl^-co-^^^^fiJffiLX. jB—BMbKJLJi 9 At* 
6Cail, JBz:iWbWJfc»9Bt*6A iM& #- 

K^BSJhg 9 A £ * 6 C a ^ - gfcfbB&lhg 9 B fc 

*SA 1 *K«rW*JiaSK»«fe*if^ < to-c«BIU. B9 
JB*»4:#i"*iMkBSJl:JB9«:*^6 0 ::"C, *- 
IWtlfcJl:Ji9AW\ »-BfWB8AfcW*^ 2-2 0 

nm(D{B?T«L, Sg~»telKiLJi 9 b wt, 

l8BtH«l:, 1 0 0-2 0 0nm(Oli|tMt 
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5o K3e**«^e>*6*niWb8&ifclB9B 

6 0 wCT% co*-BWkWJl:»9ARr/IB-»{bB6Jh 
B9BOiJ¥H ±»oT««SHKTIw*e>*t^J:5^ 
i-tttf. -tO±Rtt^*t^|R6*v\ 

[0 0 4 1] IMbB6JhS9<7?*±Ji-e*)-6A 1 

mm*>±m^ 2f5*a>&*6#tJhMEl 1*. »jfc»] 

tEl 4:3R9-frb*itJhU flEL/^/H0 0a^ 
10 ^^5 0 C(7)J:pl^ |Stt8 0Jiffilc:, ^kl»it@9 

sn6**tt#«s 7 (oKfb^rWiM-rs c t a* »im t * 

tf5T*#6fctf>, l"lEL/^/H0 0aOf^teEl 

6Ct/5SRTt6t*-5 0 

[0 0 4 2] £fc, $-iii8AT'lil«»^ 

S«a»^, *«JB8Bdse^*-/w*r 

l < * ft^-n > t v * 5 -mmm z> m 

*Tfg£*6 0 <fcoT, WJ&E L'^/W 0 0 a td*5ft<5 

t^pTtgt*6o 

[0043] sti^ a*<t ^ii8 1 isX&*mm 

£ fix v >6 **»K^QS-r 6ct T-BMfc&B&JL-C # 6 

mm$itz>zki>*tmktj:z> 0 mt&it&nm 
k Tzmjtm&xf%t±mm%Mi& l* < x t> x < * 

30 »ltO/j^l:&tWffl<b**a"racfc*spriB4:* 

[004 4] " SB-B£«g 8 A AtfJB-lMfcteJtJB 
9A<DCaJKi?$:»<-r-5ttt>iw, fg-|§ffijf 9 AR 
Xffi=mtK±m 8 B 4:0] *tf. A u »JK* 
6<t5l-+Htf; aMttSr»«i-5ii:^RrilBt*6fc 

40 (cK6*v\ JB-iWtiBSihS 9 A^Sil 

/c-^5g^ JB-iWbB5ifc»9A. ^-^bBSih®9 

b, m-mim±m9A*mikmm^±E-mffim. 

[0 0 4 5] **«S*1IBIC*5^T. K^bBSihS9 

^fk±JiS:fR-»{kB&Jl:»9B k LtctiK Ctil^PS^ 

50 m-Mitffiitm9A&m±mk ttt»wv\ 
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loobte, E)2ic^i-J: 5^. S-^Mi^tlE 

L^*/W 0 0 a \Z&rtZ>mikP5±m9<Dy S-Uf 

ffiJl L/c^H 8 RXfiWtikmitJg 9 0±®&t«® £|g 5 

[0 0 4 6] *^«JS*«fett. S1\ fB-H16»«Jw*3 
ltS#*EL/^/H00ai:Pltt^ tt«8 0_b®|;i 

SB-KfcB&JtJg 9AiiSCa *J8i, SB-SMfcBSibJf 9 
Bi/^AliE *-IMbl6Jfc»9Ai:/j!SCa*K 

eo^-»{t;BSil:S9B^/j:6A TBWWi 
[0 0 4 7] CCD J: 5t-. SuUI<D»ffc|*lrJg9&, T 

m^mm ^±mm s Rvmimitm 9 <D±mRxj^mms: 

T, S-hSO»ftg6JhS9^^T% BtfS8 2kt*-e<afl&<75 
SMb8Sih«9^±.ffiRt^*B«r«5 <£ 5 I- Lfcj&s, Ctt 
fcffi£>1\ !WbB&Ji:JB9^-c^Ji-CISffi8(^JiffiJtt^ 
*EHS:«5 J:5^figbTt)«^*i/\ 

[0 0 4 8] L/^/W lOOcli, 03 Iw^rf J; 

5 lw. S|— *S6JB«<7>#BtE L/^/H 0 0a Ul*5tt<5 

»^B6Jts 9 <nm±m\zm-'Wum±m 9 A£«ji ltc 

35J§«ig£U -tO*±«-Cfc5»-KftKJh«9AK 

6#«E L^-»/H 0 0 a Lfcl^S^ 8 CO 

_h®Ui, JB-IMbKJl:JB9Ai:46Ca»Bt. !&-8Mfc 
B&ifc»9B*fc6A lttHk *-IMbB6Jh»9Ai:ft6 
CaM «-aMbB5Jfc»9Bi:tt5A lWitS:, 

[0 0 4 9] &l*-C\ K{kKJh^9iC^ttSa.hg^m 
-»ffcKJfcS9 Afcfcac a»JR*, ^coTffil-SJl L 

*±JBK^^IWkKJl:S9S:«^««D<D^^ 

[0050] *nffi?Kffiiw*3v>x. m±msw<o 
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cni-Hfe-r. IWbS&JhJB9^TOJlS:«*«* 

W\ H4<0#«llEL^/^S:^i-5PaBia'X?*)6 0 

[00 5 1] #<SE LaM^W 0 0 dfl, H4Rt«a5 
ic^r-r «t b IH^Wi^tiE L/^/W 10 0c 

10 fete. tEHHJ6^ffi(0#^E L^/H 0 0c ^|SJ«H- 
a»LfcBg»o|MkB6Jt»9^$6lc±ffi|2:. &_bJgco 
JR-KftB6Jh»9At46Ca»IRSr, gtfE8RUWMfc 
WJh»9 0J:ffiftt/«Bffit, a^H»*D 5 
*fll 2co^^^{4^^Sm$ j ar. c<oy** 

SJl 2 a id J: 9**LfcdS, 8fc*;fttf*#S:»JS«r 
i^TOX^n^ «X.tf, Sr. Be, Mg, Li. 
Na. K. Rb, Cs/i^7/^U4.MV^7^ 

[00 5 2] C0Qj;5t-, tlEL^yHOOd^I 

30 (SfflUJfiJgffi) I8 6«. *»WlC*3ltS*«EL^-» 

[0 0 5 3] ^M/Vl^-yf/Vay fa-^ 2 0 0- 
tt, K 2 0 1 2 0 2 ^ MaiO 

^"ffiEL^/HOOa, 100b, 100c. 100 
d^^^S^^«7h 2 0 3 h $rlii:^6 0 

mxMMmm mm. *»wi-*5*+-6#«el^ 

40 [00 54] ^SSIS 3 0 011 m$k<Dmftj$* V 3 0 
1 SISP 3 0 2^ igfSP 3 0 3 ^ ±^<7D^T«E 
L/^H0 0a, 100b. 100c, 10 0d^P> 
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CLAIMS 



[Claim(s)] 

[Claim 1] Organic electroluminescence equipment characterized by carrying out the laminating of the 
much more antioxidizing layer at least on a substrate on the upper surface of said cathode in organic 
electroluminescence equipment which comes to carry out the laminating of an anode plate, luminescent 
organic layer much more at least, and the cathode one by one. 

[Claim 2] Organic electroluminescence equipment according to claim 1 characterized by said cathode 
consisting of the two-layer structure to which the laminating of the first cathode which touches said 
luminescent organic layer, and the second cathode where a work function is bigger than the first cathode 
concerned was carried out. 

[Claim 3] Organic electroluminescence equipment according to claim 1 or 2 characterized by said 
antioxidizing layer which touches said cathode at least consisting of a material with a work function 
smaller than a formation material of the touching cathode concerned. 

[Claim 4] Organic electroluminescence equipment given in claim 1 characterized by said antioxidizing 
layer consisting of alkali metal or alkaline earth metal thru/or any 1 term of 3. 

[Claim 5] Organic electroluminescence equipment given in claim 1 characterized by said antioxidizing 
layer consisting of calcium thru/or any 1 term of 4. 

[Claim 6] Organic electroluminescence equipment according to claim 1 or 2 which a laminating is 
carried out at least to the upper surface of said cathode, and is characterized by carrying out the 
laminating of the first antioxidizing layer which consists of a small material of a work function rather 
than a formation material of the touching cathode concerned, and the second antioxidizing layer which a 
laminating is carried out to the upper surface of the first antioxidizing layer concerned, and consists of a 
big material of a work function rather than said first antioxidizing layer by turns as said antioxidizing 
layer. 

[Claim 7] Said first antioxidizing layer consists of alkali metal or alkaline earth metal, and said second 
antioxidizing layer is aluminum, Silver, gold, or organic electroluminescence equipment according to 
claim 6 characterized by consisting of an alloy containing these. 

[Claim 8] Organic electroluminescence equipment according to claim 6 or 7 characterized by for said 
first antioxidizing layer consisting of calcium, and said second antioxidizing layer consisting of 
aluminum. 

[Claim 9] A manufacture method of organic electroluminescence equipment characterized by having a 
production process which vapor-deposits an antioxidizing layer on a substrate at the upper surface of 
said cathode using the same mask as the time of said cathode formation in a manufacture method of 
organic electroluminescence equipment which comes to carry out the laminating of an anode plate, 
luminescent organic layer much more at least, and the cathode one by one. 

[Claim 10] A manufacture method of organic electroluminescence equipment characterized by having a 
production process which vapor-deposits an antioxidizing layer on a substrate at the upper surface of 
said cathode using a mask which the upper surface and an end face of said cathode expose in a 
manufacture method of organic electroluminescence equipment which comes to carry out the laminating 
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of an anode plate, luminescent organic layer much more at least, and the cathode one by one. 
[Claim 1 1] On a substrate, A manufacture method of organic electroluminescence equipment 
characterized by having a production process which vapor-deposits an antioxidizing layer on the upper 
surface of said cathode using a mask which a viewing area exposes in a manufacture method of organic 
electroluminescence equipment which comes to carry out the laminating of an anode plate, luminescent 
organic layer much more at least, and the cathode one by one. 

[Claim 12] A manufacture method of organic electroluminescence equipment given in claim 9 
characterized by forming said antioxidizing layer with a material with a work function smaller than a 
formation material of said touching cathode thru/or any 1 term of 1 1 . 

[Claim 13] A manufacture method of organic electroluminescence equipment given in claim 9 
characterized by carrying out the laminating of the second antioxidizing layer which consists of a big 
material of a work function by turns, and forming it rather than said first antioxidizing layer by carrying 
out a laminating to the first antioxidizing layer which consists of a small material of a work function 
rather than a formation material of said cathode which touches said antioxidizing layer, and its upper 
surface thru/or any 1 term of 1 1 . 

[Claim 14] A manufacture method of organic electroluminescence equipment which is characterized by 
providing the following and which comes to carry out the laminating of an anode plate, luminescent 
organic layer much more at least, and the cathode one by one on a substrate To the upper surface of said 
cathode, it is the first antioxidizing layer. A production process which vapor-deposits the first 
antioxidizing layer or the second antioxidizing layer used as a production process which vapor-deposits 
the second antioxidizing layer by turns one by one using the same mask as the time of said cathode 
formation, and the maximum upper layer in said antioxidizing layer using a mask which the upper 
surface and an end face of said cathode expose 

[Claim 15] On a substrate characterized by providing the following, An anode plate, A manufacture 
method of organic electroluminescence equipment which comes to carry out the laminating of much 
more luminescent organic layer and the cathode one by one at least To the upper surface of said cathode, 
it is the first antioxidizing layer. A production process which vapor-deposits the first antioxidizing layer 
or the second antioxidizing layer used as a production process which vapor-deposits the second 
antioxidizing layer by turns one by one using a mask which a viewing area exposes, and the maximum 
upper layer in said antioxidizing layer using a mask which the upper surface and an end face of said 
cathode expose 

[Claim 16] Electronic equipment characterized by equipping claim 1 thru/or any 1 term of 8 with 
organic electroluminescence equipment of a publication as said display object in electronic equipment 
which equipped a display object and the display object concerned with a drive circuit which supplies a 
driving signal 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the organic 
electroluminescence (organic electroluminescence is called hereafter) equipment used as a display or the 
light source and its manufacture method, and the electronic equipment which used it for the list. 
[0002] 

[Description of the Prior Art] The organic electroluminescence display object which an organic EL 
device (self-luminescence element which comes to arrange much more luminescent organic layer 
between cathode and an anode plate at least) is made to correspond to a pixel, and is equipped with it 
Since low-power[ the display engine performance which was excellent in high brightness that it is 
spontaneous light, that a direct-current low-battery drive is possible, that responsibility is high-speed, 
and by being luminescence by the solid-state organic film, thin-shape-izing, lightweight-izing, and ]- 
izing is possible, it is expected as what will change to a liquid crystal display object in the future. 
[0003] However, there was a trouble that the outstanding property mentioned above was no longer 
acquired in connection with the configuration member of an element deteriorating by aging in an 
organic EL device. As this cause, it is mentioned that cathode and a luminescent organic layer oxidize 
with oxygen and the moisture in atmospheric air especially. Then, in order to solve the above-mentioned 
problem, means to control permeation of the oxygen from a cathode side and moisture are taken by 
making cathode into the two-layer structure on a substrate in the organic EL device which comes to 
carry out the laminating of an anode plate, luminescent organic layer much more at least, and the 
cathode one by one. Here, the first catholyte which touches a luminescent organic layer is formed from 
the formation material (for example, calcium thin film) of a low work function, and the second catholyte 
by which a laminating is carried out to that upper surface is formed from this first catholyte from the 
formation material (for example, aluminum thin film) of a high work function. 
[0004] While the first catholyte functions with the above-mentioned means as cathode which has high 
luminous efficiency, the second catholyte has achieved the function as a passivation film which controls 
permeation of the oxygen to the first catholyte and a luminescent organic layer, and moisture. 
[0005] 

[Problem(s) to be Solved by the Invention] However, although aluminum plentifully used as the second 
catholyte among the two-layer structure of the above-mentioned cathode was the metal which has 
stability to oxygen or moisture, the fault that a pinhole tends to be made was shown in the layer surface. 
For this reason, from this pinhole, oxygen and moisture infiltrated into the first catholyte or a 
luminescent organic layer, and there was a possibility of promoting deterioration of an organic EL 
device. 

[0006] By being made in view of the above-mentioned situation, and carrying out the laminating of the 
antioxidizing layer which can absorb oxygen and moisture to the pan of cathode on the upper surface, 
this invention controls permeation of the oxygen to cathode and a luminescent organic layer, and 
moisture, and makes it the technical problem to offer the organic electroluminescence equipment which 
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made it possible to raise the life of an organic EL device and its manufacture method, and the electronic 

equipment which used it for the list. 

[0007] 

[Means for Solving the Problem] This invention is characterized by carrying out the laminating of the 
much more antioxidizing layer at least on a substrate on the upper surface of said cathode in organic 
electroluminescence equipment which comes to carry out the laminating of an anode plate, luminescent 
organic layer much more at least, and the cathode one by one. 

[0008] In this organic electroluminescence equipment, it is characterized by said cathode consisting of 
the two-layer structure to which the laminating of the first cathode which touches said luminescent 
organic layer, and the second cathode where a work function is bigger than said first cathode was carried 
out. In this organic electroluminescence equipment, said antioxidizing layer which touches said cathode 
at least is characterized by consisting of a material with a work function smaller than a formation 
material of the touching cathode concerned. 

[0009] In this organic electroluminescence equipment, it is characterized by said antioxidizing layer 
consisting of alkali metal or alkaline earth metal. In this organic electroluminescence equipment, it is 
characterized by said antioxidizing layer consisting of calcium. 

[0010] In this organic electroluminescence equipment, as said antioxidizing layer, a laminating is carried 
out to the upper surface of said cathode at least, and it is characterized by carrying out the laminating of 
the first antioxidizing layer which consists of a small material of a work function rather than a formation 
material of the touching cathode concerned, and the second antioxidizing layer which a laminating is 
carried out to the upper surface of the first antioxidizing layer concerned, and consists of a big material 
of a work function rather than said first antioxidizing layer by turns. 

[001 1] Here, it does not matter even if it points out to carry out the laminating of the first antioxidizing 
layer and the second antioxidizing layer to carrying out a laminating by turns one by one on the upper 
surface of cathode, for example, it carries out the laminating of the first antioxidizing layer and every 
one layer of the second antioxidizing layers, respectively and it carries out the laminating of the first 
antioxidizing layer and the second antioxidizing layer more than a bilayer, respectively, or even if it 
carries out the laminating of a bilayer and the second antioxidizing layer for the first antioxidizing layer 
further. That is, if it considers as the first antioxidizing layer which an antioxidizing layer formed in the 
upper surface of cathode at least turns into from a material with a work function smaller than a 
formation material of touching cathode, it will be a layer on the upper surface of the maximum, You 
may be any of the first antioxidizing layer or the second antioxidizing layer. 
[0012] Said first antioxidizing layer consists of alkali metal or alkaline earth metal in this organic 
electroluminescence equipment, and said second antioxidizing layer is aluminum, It is characterized by 
consisting of silver, gold, or an alloy containing these. In this organic electroluminescence equipment, it 
is characterized by for said first antioxidizing layer consisting of calcium, and said second antioxidizing 
layer consisting of aluminum. 

[0013] This invention is characterized by having a production process which vapor-deposits an 
antioxidizing layer on a substrate at the upper surface of said cathode using the same mask as the time of 
said cathode formation in a manufacture method of organic electroluminescence equipment which 
comes to carry out the laminating of an anode plate, luminescent organic layer much more at least, and 
the cathode one by one. This invention is characterized by having a production process which vapor- 
deposits an antioxidizing layer on a substrate at the upper surface of said cathode using a mask which 
exposes the upper surface and an end face of said cathode in a manufacture method of organic 
electroluminescence equipment which comes to carry out the laminating of an anode plate, luminescent 
organic layer much more at least, and the cathode one by one. 

[0014] This invention is on a substrate, It is characterized by having a production process which vapor- 
deposits an antioxidizing layer on the upper surface of said cathode using a mask which a viewing area 
exposes in a manufacture method of organic electroluminescence equipment which comes to carry out 
the laminating of an anode plate, luminescent organic layer much more at least, and the cathode one by 
one. Here, a viewing area points out a thing of a field which holds a display function in organic 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web__cgi_ejje 



2/6/2004 



Page 3 of 9 



electroluminescence equipment. 

[0015] In a manufacture method of this organic electroluminescence equipment, it is characterized by 
forming said antioxidizing layer with a material with a work function smaller than a formation material 
of said touching cathode. In a manufacture method of this organic electroluminescence equipment, it is 
characterized by carrying out the laminating of the second antioxidizing layer which consists of a big 
material of a work function by turns, and forming it rather than said first antioxidizing layer by carrying 
out a laminating to the first antioxidizing layer which consists of a small material of a work function 
rather than a formation material of said cathode which touches said antioxidizing layer, and its upper 
surface. 

[0016] In a manufacture method of organic electroluminescence equipment that this invention comes to 
carry out the laminating of an anode plate, luminescent organic layer much more at least, and the 
cathode one by one on a substrate The same mask as the time of said cathode formation is used for the 
upper surface of said cathode for the first antioxidizing layer and the second antioxidizing layer. It is 
characterized by having a production process which vapor-deposits the first antioxidizing layer or the 
second antioxidizing layer used as a production process vapor-deposited by turns one by one and the 
maximum upper layer in said antioxidizing layer using a mask which exposes the upper surface and an 
end face of said cathode. 

[0017] This invention is on a substrate, Anode plate, in a manufacture method of organic 
electroluminescence equipment which comes to carry out the laminating of much more luminescent 
organic layer and the cathode one by one at least A mask with which a viewing area exposes the first 
antioxidizing layer and the second antioxidizing layer to the upper surface of said cathode is used. It is 
characterized by having a production process which vapor-deposits the first antioxidizing layer or the 
second antioxidizing layer used as a production process vapor-deposited by turns one by one and the 
maximum upper layer in said antioxidizing layer using a mask which the upper surface and an end face 
of said cathode expose. 

[0018] This invention is characterized by having organic electroluminescence equipment mentioned 
above as said display object in electronic equipment which equipped a display object and the display 
object concerned with a drive circuit which supplies a driving signal. In organic electroluminescence 
equipment in this invention, since it becomes possible to control permeation of oxygen to cathode and a 
luminescent organic layer, and moisture by having carried out the laminating of the much more 
antioxidizing layer to the upper surface of cathode at least, deterioration of a property in an organic EL 
device with the passage of time is prevented, and it becomes possible to attain reinforcement of organic 
electroluminescence equipment. 

[0019] Here, alkali metal or alkaline earth metal, such as calcium (calcium), magnesium (Mg), caesium 
(Cs), and strontium (Sr), etc. are mentioned as a small material of a work function which forms an 
antioxidizing layer. The first antioxidizing layer which carries out a laminating to the upper surface of 
cathode at least, and consists of a material with a work function smaller than a formation material of the 
touching cathode concerned as an antioxidizing layer especially, While the first antioxidizing layer 
functions as an absorption layer which absorbs oxygen and moisture by carrying out a laminating to the 
upper surface of the first antioxidizing layer concerned, and carrying out the laminating of the second 
antioxidizing layer with a bigger work function than the first antioxidizing layer by turns The second 
antioxidizing layer comes to function as a protective coat (passivation film) of the first antioxidizing 
layer. Therefore, it becomes possible to perform antioxidizing of an organic EL device more efficiently. 
[0020] Here, alkali metal or alkaline earth metal, such as calcium (calcium), magnesium (Mg), caesium 
(Cs), and strontium (Sr), etc. are mentioned as a small material of a work function which forms the first 
antioxidizing layer. Moreover, it is aluminum (aluminum) as a material with a bigger work function than 
the first antioxidizing layer which forms the second antioxidizing layer, Silver (Ag), gold (Au) or an 
alloy containing these, for example, an aluminum-chromium (aluminum-Cr) alloy, an aluminum-lithium 
(aluminum-Li) alloy, etc. are mentioned. 

[0021] ** [ you may make it two or more first antioxidizing layers which form this multilayer structure 
form all layers with the same materials, such as calcium, ], For example, even if setting to calcium a 
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layer which touches cathode and setting the other layer to Cs etc. forms each with a different material, it 
does not care about them. Similarly, it may be made for two or more second antioxidizing layers which 
form multilayer structure to also form all layers with the same material, and it does not matter even if it 
makes it form with a material different, respectively. 

[0022] Moreover, the first antioxidizing layer, If it constitutes from a calcium (calcium) thin film and the 
second antioxidizing layer is constituted from a golden (Au) thin film, since it is also possible to form an 
antioxidizing layer which has light transmission nature, it becomes possible to realize luminescence 
from a thing side which has light transmission nature for cathode further, then a cathode side. 
Furthermore, a work function is small in cathode, For example, a work function is bigger than the first 
cathode which consists of alkali metal or alkaline earth metal, and the first cathode concerned, For 
example, aluminum, By considering as the two-layer structure with the second cathode which consists 
of either or these alloys of gold and silver etc., it is effective in order to raise luminous efficiency of 
organic electroluminescence equipment. 

[0023] According to a manufacture method of organic electroluminescence equipment in this invention, 
it becomes possible to manufacture organic electroluminescence equipment in this invention easily. 
Moreover, in order to use a metal thin film used as cathode from the former as a protective coat by 
carrying out a laminating, it becomes possible to reduce a manufacturing process and a manufacturing 
cost concerning manufacture of a protective coat. 

[0024] It becomes possible by carrying out the laminating of the antioxidizing layer so that the upper 
surface and an end face of cathode may be covered especially to prevent permeation of oxygen from a 
periphery, and moisture effectively. In electronic equipment in this invention, it becomes possible to 
attain reinforcement of electronic equipment which enables outstanding display engine-performance, 
thin-shape-izing, lightweight-izing, and low-power-ization by having had organic electroluminescence 
equipment mentioned above as the display object. 

[0025] Moreover, since oxidation of an organic EL device can be controlled by antioxidizing layer, even 
if it does not form a closure substrate, a sealing agent, etc. aiming at antioxidizing, in order to end, it is 
the miniaturization of electronic equipment, It is effective in order to realize thin film-ization. 
[0026] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this invention is explained with 
reference to a drawing. 

(The first operation gestalt) Drawing 1 is the cross section showing 1 operation gestalt of the organic EL 
panel concerning this invention. Organic EL panel 100a is the thin film transistor (TFT:Thin Film 
Transistor) cambium 2 (in addition) which are a substrate 1 and the element for a drive formed in the 
upper surface as shown in drawing 1 . The insulating film 3 and the pixel gap wall 4 (bank) which a 
laminating is carried out one by one to each TFT omitting all over drawing on the upper surface of this 
TFT cambium 2, and are dividing the substrate 1 top into two or more luminescence fields (pixel field) 
L, The anode plate layer 5 and the hole-injection layer 6 by which a laminating is carried out one by one 
into the luminescence field L divided on this bank 4, luminescent organic layer 7, the catholyte 8 by 
which a laminating is furthermore carried out to the 1st page of the whole substrate on it, the 
antioxidizing layer 9 by which a laminating is carried out to the pan of this catholyte 8 on the upper 
surface, and the closure substrate 1 1 stuck through a sealing agent 10 at the pan of this antioxidizing 
layer 9 at the upper surface - since — it is constituted. 

[0027] Here, organic EL device E consists of the anode plate layer 5, a hole-injection layer 6, a 
luminescent organic layer 7, and catholyte 8, and the light which the electron and the hole combined in 
the luminescent organic layer 7, and was produced is irradiated outside from a substrate 1 side by 
impressing voltage between this anode plate layer 5 and catholyte 8. The anode plate layer 5 is formed 
from ITO (tin dope indium oxide), IZO (zinc dope indium oxide), etc. 

[0028] The hole-injection layer 6 is formed from low-molecular materials, such as polymeric materials, 
such as "Bytron P" (PEDOT: polyethylene dioxythiophene) by Bayer etc., or TPD, m-MTDATA, and a 
copper phthalocyanine. The luminescent organic layer 7 is formed from the low-molecular (aluminum 
quinolinol complex) material of the poly fluorene derivative, polymeric materials, such as PPV (poly 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/6/2004 



Page 5 of 9 



para-phenylene vinylene), or Alq3, etc., etc. 

[0029] Catholyte 8 is taken as the two-layer structure to which the laminating of first catholyte 8A 
which touches the luminescent organic layer 7, and the second catholyte 8B which consists of a big 
material of a work function rather than this first catholyte 8 A was carried out. Here, catholyte 8 is 
connected with ejection cathode 8a formed in the outside of the viewing area D in the substrate 1 upper 
surface, and voltage is impressed from this ejection cathode 8a. 

[0030] Here, first catholyte 8 A is formed from the small material of the work function which are alkali 
metal or alkaline earth metal, such as calcium, Sr, Be, Mg, Ba, Li, Na, K, Rb, and Cs. moreover, alloy 
with which second catholyte 8B contains the simple substance of aluminum, Au, and Ag, or these (for 
example, an aluminum-Cr alloy, an aluminum-Li alloy) etc. — it is formed from the big material of a 
work function rather than first catholyte 8A, and as long as it is a stable metal, you may form from the 
metal which a pinhole tends to generate. 

[0031] First catholyte 8 A functions among the catholytes 8 which have this two-layer structure as 
cathode which makes high luminous efficiency possible since electronic injection efficiency is high, and 
second catholyte 8B is functioning as a passivation film for protecting oxygen and moisture, and first 
catholyte 8 A that is easy to react. Moreover, antioxidizing layer 9, It consists of first antioxidizing layer 
9A much more at least which consists of a small material of a work function rather than second 
catholyte 8B. However, in order to acquire the high antioxidizing effect, it is desirable to consider as the 
multilayer structure to which the laminating of this first antioxidizing layer 9A and the second 
antioxidizing layer 9B which consists of a big material of a work function rather than this layer was 
carried out by turns. 

[0032] Here, as first antioxidizing layer 9A, it is formed rather than second catholyte 8B from materials, 
such as alkali metal, such as calcium, Sr, Be, Mg, Ba, Li, Na, K, Rb, Cs, etc. with a small work function, 
or alkaline earth metal. Moreover, although formed rather than this first antioxidizing layer 9A as 
second antioxidizing layer 9B from alloys containing simple substances, such as Au and Ag, or these, 
such as an aluminum-Li alloy, the big material, for example, the aluminum-Cr alloy, of a work function, 
etc., as long as it is a stable metal, you may form from the metal which a pinhole tends to generate. In 
addition, two or more first antioxidizing layer 9 A and second antioxidizing layer 9B which form 
multilayer structure may form all layers with the same formation material, and even if they form each 
layer with a different formation material, they are not cared about. 

[0033] First antioxidizing layer 9A has the function which absorbs oxygen and the moisture in 
atmospheric air since it is formed in the upper surface of second catholyte 8B which consists of a stable 
metal among this antioxidizing layer 9, and second antioxidizing layer 9B has the function as a 
PASSHIBESHO film which protects first antioxidizing layer 9A. Furthermore, the insulating film 3 is 
Si02. It is formed from a film and bank 4 is formed from polyimide, acrylic resin, etc. which are an 
insulating material material 

[0034] Furthermore, the closure substrate 1 1 is formed from semiconductors, such as glass, a metal, and 
silicon, plastics, etc., and is carrying out lamination closure with the substrate 1, using the epoxy system 
thermosetting property tree of 2 acidity or alkalinity, UV hardening mold resin, etc. as encapsulant 10. 
Next, the manufacture method of organic EL panel 100a a publication is explained to the 1st operation 
gestalt. 

[0035] First, the TFT cambium 2 is formed for formation materials, such as stratum fiinctionale which 
constitutes each TFT provided in the TFT cambium 2, an insulating layer, a protective layer, and an 
electrode layer, for example, on the substrate 1 used as a viewing area D on the substrate 1 which 
consists of glass by repeating membrane formation by plasma CVD (Chemical Vapor Deposition), and 
patterning and etching by the photolithography production process two or more times, and performing 
them. 

[0036] Subsequently, it is Si02 to the upper surface further. After forming a film by plasma CVD, the 
insulating film 3 is formed by performing patterning and etching according to a photolithography 
production process. And after forming insulating materials, such as polyimide, on this upper surface by 
plasma CVD similarly, bank 4 is formed in it by performing patterning and etching according to a 
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photolithography production process. A substrate 1 top is divided into two or more luminescence fields 
L by this insulating film 3 and bank 4. 

[0037] Subsequently, after forming the thin film which consists of ITO by the sputtering method etc. 
from the upper surface of this bank 4, while forming the anode plate layer 5 in the luminescence field L 
by performing patterning and etching according to a photolithography production process, ejection 
cathode 8a is formed in the outside of the viewing area D on a substrate 1. Subsequently, on the upper 
surface of the anode plate layer 5, as a hole-injection layer 6, a solvent is dissolved, PEDOT is used as a 
solution, and membranes are formed by the ink jet method etc. 

[0038] Subsequently, on the upper surface of the hole-injection layer 6, as a luminescent organic layer 7, 
a xylene solvent is dissolved, red, green, and the poly fluorene derivative used as a blue luminescent 
material are used as a solution, and membranes are formed in each luminescence field L by the ink jet 
method etc. In addition, when using a low-molecular material as a material of the hole-injection layer 6 
or the luminescent organic layer 7, forming with vacuum deposition etc. is desirable. 
[0039] Subsequently, it sets on the upper surface of the luminescent organic layer 7, and the substrate 1 
upper part outside ejection cathode 8a (left-hand side in drawing 1 ) is a cover and the inside [ a / 
ejection cathode 8]. (right-hand side in drawing 1 ) The substrate 1 upper part forms calcium thin film 
used as first catholyte 8A by 2-20nm thickness with a vacuum deposition method etc. using the mask to 
expose. Subsequently, aluminum thin film used as second catholyte 8B is similarly formed on the upper 
surface by 100-200nm thickness with a vacuum deposition method etc. using the same mask as the time 
of calcium thin film formation, and the catholyte 8 which has the two-layer structure is formed in it. At 
this time, second catholyte 8B which consists of a stable metal can also form membranes by the 
sputtering method etc. 

[0040] Subsequently, calcium thin film used as first antioxidizing layer 9A, aluminum thin film used as 
second antioxidizing layer 9B, calcium thin film used as first antioxidizing layer 9A, and aluminum thin 
film used as second antioxidizing layer 9B are formed on the upper surface of catholyte 8 with a vacuum 
deposition method etc. one by one using the same mask as the time of catholyte 8 formation, and the 
antioxidizing layer 9 which has 4 layer structure is formed in it. Here, first antioxidizing layer 9A forms 
membranes by 2-20nm thickness like first catholyte 8A, and second antioxidizing layer 9B forms 
membranes by 100-200nm thickness like second catholyte 8B. At this time, second antioxidizing layer 
9B which consists of a stable metal can also form membranes by the sputtering method etc. Here, if it is 
made for the thickness of this first antioxidizing layer 9A and second antioxidizing layer 9B not to 
become below an above-mentioned minimum range, that maximum will not be restricted to this. 
[0041] Subsequently, lamination closure of the closure substrate 1 1 which consists of glass is carried out 
with a substrate 1 using the epoxy thermosetting resin of 2 acidity or alkalinity which is encapsulant 10, 
and the upper surface of aluminum thin film which is the maximum upper layer of the antioxidizing 
layer 9 is made to complete organic EL panel 100a. Thus, since the oxygen and the moisture in 
atmospheric air are absorbed in the antioxidizing layer 9 by having carried out the laminating of the 
antioxidizing layer 9 to the upper surface of cathode 8, it becomes possible to control the oxidation of 
the luminescent organic layer 7 by which a laminating is carried out to cathode 8 and its inferior surface 
of tongue. Therefore, since deterioration of organic EL device E with the passage of time can be 
controlled, it becomes possible to attain reinforcement of organic EL panel 100a. 
[0042] Moreover, it becomes possible to control permeation of the oxygen from a pinhole, and moisture 
by having carried out the laminating of the antioxidizing layer 9 to the upper surface of the catholyte 8 
which has the two-layer structure that the second catholyte 8B tends to generate a pinhole, and tends to 
oxidize, making high luminous efficiency realizable by first catholyte 8 A. Therefore, while realizing 
high luminous efficiency in organic EL panel 100a, it becomes possible to attain reinforcement. 
[0043] Furthermore, it becomes possible to also make the production process and cost concerning 
manufacture of a protective coat reduce by the ability preventing oxidation by carrying out the 
laminating of the metal thin film conventionally used plentifully as catholyte 8. Furthermore, since it 
becomes unnecessary to form encapsulant and a closure substrate aiming at antioxidizing, it becomes 
possible to realize a miniaturization and thin-shape-izing of equipment. 
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[0044] Since it will become possible to secure transparency if second catholyte 9A and second 
antioxidizing layer 8B are formed for example, with Au thin film etc. while making thin especially 
calcium thickness of first catholyte 8A and first antioxidizing layer 9 A, it becomes possible from a 
cathode side to make it also make it glare outside. In addition, in this operation gestalt, although the 
antioxidizing layer 9 was explained as 4 layer structures, if the laminating of the first antioxidizing layer 
9A is carried out to the portion which contacts cathode 8 at least, it will not restrict to this. For example, 
it is good also as 1 layer structure which carried out the laminating only of the first antioxidizing layer 
9A, 3 layer structures which carried out the laminating of first antioxidizing layer 9A, second 
antioxidizing layer 9B, and the first antioxidizing layer 9A one by one, or multilayer structure of four or 
more layers which carried out the laminating more nearly further than this operation gestalt. However, it 
is since the oxygen to cathode 8 and the permeation path of moisture become long so that the layer 
which carries out a laminating increases, In order to control further deterioration of organic EL device E 
with the passage of time, it is desirable to make an antioxidizing layer into multilayer structure. 
[0045] Moreover, in this operation gestalt, although the maximum upper layer of the antioxidizing layer 
9 was set to second antioxidizing layer 9B, not only this but first antioxidizing layer 9A is not cared 
about as the maximum upper layer. 

(The second operation gestalt) Drawing 2 is the cross section showing other operation gestalten of the 
organic EL panel concerning this invention. As shown in drawing 2 , organic EL panel 100b is formed 
so that the upper surface and the end face of the cathode 8 which carried out the laminating only of the 
second antioxidizing layer 9B which forms the maximum upper layer among the antioxidizing layers 9 
in organic EL panel 100a of the first operation gestalt to the inferior surface of tongue, and the 
antioxidizing layer 9 may be covered. 

[0046] The manufacture method first carries out the laminating of calcium thin film which becomes first 
antioxidizing layer 9A on the upper surface of cathode 8, aluminum thin film used as second 
antioxidizing layer 9B, and the calcium thin film used as first antioxidizing layer 9 A one by one like 
organic EL panel 100a in the first operation gestalt. Subsequently, aluminum thin film used as second 
antioxidizing layer 9B of the maximum upper layer in the antioxidizing layer 9 is formed in an inferior 
surface of tongue with the vacuum deposition method etc. using the mask which the upper surface and 
the end face of the cathode 8 which carried out the laminating, and the antioxidizing layer 9 expose. 
[0047] Thus, by having formed so that the upper surface and the end face of the cathode 8 which carried 
out the laminating of the antioxidizing layer 9 of the maximum upper layer to the inferior surface of 
tongue, and the antioxidizing layer 9 might be covered, permeation of the oxygen from the upper surface 
and the end face of cathode 8 and the antioxidizing layer 9 and moisture can be controlled, and 
deterioration of organic EL device E with the passage of time can be controlled still more efficiently. In 
addition, in this operation gestalt, although the upper surface and the end face of cathode 8 and the other 
antioxidizing layers 9 were covered only in the antioxidizing layer 9 of the maximum upper layer, you 
may form so that the upper surface and the end face of cathode 8 may be covered in all the layers of not 
only this but the antioxidizing layer 9. 

(The third operation gestalt) Drawing 3 is the cross section showing other operation gestalten of the 
organic EL panel concerning this invention. 

[0048] As shown in drawing 3 , organic EL panel 100c considers as 5 layer structures which carried out 
the laminating of the first antioxidizing layer 9A to the maximum upper layer of the antioxidizing layer 
9 in organic EL panel 100a of the first operation gestalt, and makes antioxidizing layers 9 other than first 
antioxidizing layer 9A which is the maximum upper layer the structure which carried out the laminating 
to the viewing area D. The manufacture method on the upper surface of the catholyte 8 first formed like 
organic EL panel 100a in the first operation gestalt calcium thin film used as first antioxidizing layer 9 A, 
aluminum thin film used as second antioxidizing layer 9B, The outside field of a viewing area D forms 
calcium thin film used as first antioxidizing layer 9A, and aluminum thin film used as second 
antioxidizing layer 9B with a vacuum deposition method etc. one by one using a cover and the mask 
which exposes the inside field of a viewing area D. 

[0049] Subsequently, membranes are formed with a vacuum deposition method etc. using the mask with 
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which the upper surface and the end face of the cathode 8 which carried out the laminating, and the 

antioxidizing layer 9 expose calcium thin film used as first antioxidizing layer 9A of the maximum 

upper layer in the antioxidizing layer 9 to the inferior surface of tongue. Thus, it becomes possible by 

carrying out the laminating of the antioxidizing layers 9 other than the maximum upper layer to a 

viewing area D to make the cost concerning manufacture of organic EL panel 100c reduce. 

[0050] In addition, although it was made to carry out the laminating of the antioxidizing layers 9 other 

than the maximum upper layer to the viewing area D, you may make it form all the layers of not only 

this but the antioxidizing layer 9 in a viewing area D in this operation gestalt. 

(Modification of the third operation gestalt) Drawing 4 is the cross section showing other operation 

gestalten of the organic EL panel concerning this invention. Drawing 5 is the plan showing the organic 

EL panel of drawin g 4 . 

[0051] As shown in drawing 4 and drawing 5 , lOOd of organic EL panels forms the absorbent (getter 
agent) 12 which consists of calcium so that the perimeter of the viewing area D in organic EL panel 
100c of the third operation gestalt may be covered. The manufacture method calcium thin film which 
becomes first antioxidizing layer 9 A of the maximum upper layer on the upper surface to the pan of the 
four-layer antioxidizing layer 9 which carried out the laminating like organic EL panel 100c of the third 
operation gestalt The upper surface and the end face of cathode 8 and the antioxidizing layer 9, The 
formation presumptive region of the wrap getter agent 12 is exposed for the perimeter of a viewing area 
D. Between the formation presumptive region of this getter agent 12 and ejection cathode 8a and 
between the formation presumptive region of the getter agent 12 and lOOd peripheries of organic EL 
panels are formed with a vacuum deposition method etc. using a wrap mask. Then, while the laminating 
of the first antioxidizing layer of wrap 9A is carried out by the thickness which is 2-20nm, as the upper 
surface and the end face of cathode 8 and the antioxidizing layer 9 are shown in drawin g 5 , the getter 
agent 12 comes to be formed so that the periphery of a viewing area D may be covered. Here, in this 
operation gestalt, although the getter agent 12 was formed by calcium, as long as it is the material which 
can absorb oxygen and moisture, you may form with alkali metal or alkaline earth metal, such as Sr, Be, 
Mg, Li, Na, K, Rb, and Cs, for example. 

[0052] Thus, the further antioxidizing effect is expectable by forming the getter agent 12 so that the 
circumference of the viewing area D of lOOd of organic EL panels may be covered. 
(The fourth operation gestalt) Drawing 6 is the perspective diagram showing the mobile mold personal 
computer as an example of electronic equipment which carried the organic EL panel in this invention. 
[0053] The mobile mold personal computer 200 is equipped with the main part section 202 equipped 
with the keyboard 201, and the display unit 203 which consists of the above-mentioned organic EL 
panels 100a, 100b, 100c, and lOOd. 

(The fifth operation gestalt) Drawing 7 is the perspective diagram showing the cellular phone as an 
example of electronic equipment which carried the organic EL panel in this invention. 
[0054] The cellular phone 300 is equipped with two or more manual operation buttons 301, the ear piece 
302, the speaker 303, and the display panel 304 that consists of above-mentioned organic EL panels 
100a, 100b, 100c, and lOOd. 

(The sixth operation gestalt) Drawing 8 is the perspective diagram showing the digital still camera as an 
example of electronic equipment which carried the organic EL panel in this invention. In addition, it is 
shown in [ connection / with an external instrument ] simple. 

[0055] The display panel 402 which the digital still camera 400 is formed a case 401 and back [ its ], and 
consists of organic EL panels 100a, 100b, 100c, and lOOd mentioned above, Case 401 observation-side 
(setting to drawing rear- face side) The light-receiving unit 403 containing the optical lens prepared, 
CCD (Charge Coupled Device), etc., The image pick-up signal of CCD at the time of pushing the 
shutter carbon button 404 and its shutter carbon button 404 is equipped with the circuit board 405 
transmitted and stored. Based on the image pick-up signal generated by carrying out photo electric 
conversion with image sensors, such as CCD, a display is performed in this display panel 402. 
[0056] Moreover, if it is in this digital still camera 400, the video signal output terminal 406 and the 
input/output terminal 407 for data communication are formed in the side of a case 401. And as shown in 
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drawing, a personal computer 600 is connected to the input/output terminal 407 for the latter data 
communication if needed, respectively, and the television monitor 500 has at it the composition that the 
image pick-up signal stored in the memory of the circuit board 405 by predetermined actuation is 
outputted to a television monitor 500 and a personal computer 600 at the former video signal output 
terminal 406 again. 

[0057] In addition, as electronic equipment equipped with the organic EL panels 100a, 100b, 100c, and 
lOOd in this invention as a display object, the device equipped with the video tape recorder of not only 
this but a television, portable television, and a viewfinder mold and a monitor direct viewing type, PDA, 
a portable game machine, the audio equipment for mount, the meter for automobiles, CRT, car 
navigation equipment, a pager, an electronic notebook, a calculator, a clock, a word processor, the 
workstation, the TV phone, the POS terminal, and the touch panel 
[0058] 

[Effect of the Invention] Since permeation of the oxygen from a cathode side and moisture can be 
controlled by having formed much more antioxidizing layer in the upper surface of cathode at least 
according to the organic electroluminescence equipment of this invention as explained above, it 
becomes possible to control deterioration of an organic EL device with the passage of time. Therefore, it 
becomes possible to attain reinforcement of the organic electroluminescence equipment which enabled 
the outstanding display engine performance and the outstanding miniaturization, thin-shape-izing, and 
low-power-ization. 

[0059] According to the manufacture method of the organic electroluminescence equipment of this 
invention, it becomes possible to realize the organic electroluminescence equipment of this invention 
easily. According to the electronic equipment in this invention, it becomes possible to attain 
reinforcement of the electronic equipment which enables outstanding display engine-performance, thin- 
shape-izing, lightweight-izing, and low-power-ization by having had organic electroluminescence 
equipment mentioned above as the display object. 

[0060] Moreover, even if it does not form a closure substrate, a sealing agent, etc. aiming at 
antioxidizing by the ability controlling oxidation of an organic EL device by the antioxidizing layer, in 
order to end, it is the miniaturization of electronic equipment, It becomes possible to realize thin film- 
ization. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 

100b 
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[Drawing 5] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/6/2004 




http ://www4.ipdl.jpo .go jp/cgi-bin/tran_web_cgi_ejj e 



Page 3 of 4 



100d 




[Drawing 8] 
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